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°° Often difficult to obtain reasonable contracts for sale ofOften difficult to obtain reasonable contracts for sale of 
wholesale electric power to utilities, but retail rates are stilwholesale electric power to utilities, but retail rates are stilll 
fairly highfairly high

°° Retail loads at landfills are relatively smallRetail loads at landfills are relatively small

°° Can exploit high retail rates through distributed generationCan exploit high retail rates through distributed generation 
(DG) technology(DG) technology

°° Can also use DG technology for smallCan also use DG technology for small ““sale to gridsale to grid””
projectsprojects

Distributed Generation OverviewDistributed Generation Overview
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Candidates for Retail DeferralCandidates for Retail Deferral

°° Landfill gas flare stationLandfill gas flare station

°° Leachate or groundwater treatment plantLeachate or groundwater treatment plant

°° MRF or transfer stationMRF or transfer station

°° Office complexOffice complex

°° “Over the Fence” User“Over the Fence” User



S C S E N E R G Y 

Distributed Generation TechnologiesDistributed Generation Technologies

°° Reciprocating enginesReciprocating engines

°° MicroturbinesMicroturbines

°° Fuel cellsFuel cells

°° StirlingStirling cycle enginescycle engines

°° OrganicOrganic rankinerankine cycle enginescycle engines
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Microturbines Versus Reciprocating EnginesMicroturbines Versus Reciprocating Engines -­--
AdvantagesAdvantages

°° NONOxx emissions are much loweremissions are much lower

°° Can operate on lower methane content fuelsCan operate on lower methane content fuels

°° PrePre--packaged in small incremental capacitiespackaged in small incremental capacities

°° Lower maintenance costsLower maintenance costs –– but yet to be proven on abut yet to be proven on a 
longlong--term basisterm basis
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Microturbines Versus Reciprocating EnginesMicroturbines Versus Reciprocating Engines -­--
DisadvantagesDisadvantages

°° Higher heat rateHigher heat rate

°° Higher capital costHigher capital cost

°° Less proven technologyLess proven technology
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MicroturbinesMicroturbines

°° “Tiny” combustion turbine“Tiny” combustion turbine

°° Available in 30 kW, 70 kW, 80 kW and 250 kWAvailable in 30 kW, 70 kW, 80 kW and 250 kW 
capacitiescapacities

°° NONOxx emissions oneemissions one--tenth of reciprocating enginestenth of reciprocating engines

°° High pressure fuelHigh pressure fuel ((80 to 100 psig80 to 100 psig))

°° Operates at 30% to 35% methane contentOperates at 30% to 35% methane content

°° Net heat rate of 13,900 Btu/kWh to 15,400 Btu/kWhNet heat rate of 13,900 Btu/kWh to 15,400 Btu/kWh 
((HHVHHV))
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Microturbines (continued)Microturbines (continued)

°° Can recover hot waterCan recover hot water

°° Equipment cost = $1,000 to $1,200/kWEquipment cost = $1,000 to $1,200/kW

°° Installed cost = $2,200 to $3,500/kWInstalled cost = $2,200 to $3,500/kW

°° Maintenance cost = $0.01 to $0.015/kWhMaintenance cost = $0.01 to $0.015/kWh

°° Reasonable amount of field experienceReasonable amount of field experience
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LowLow--Btu Microturbine AvailabilityBtu Microturbine Availability
As of December 2003As of December 2003

Natural gas unit now available.Natural gas unit now available. 
Limited European lowLimited European low--Btu experience.Btu experience.

80 kW80 kWBowmanBowman

Natural gas unit now available.Natural gas unit now available.
LowLow--Btu unit not available.Btu unit not available.

60 kW60 kW
LowLow--Btu unit now available.Btu unit now available.30 kW30 kW

CapstoneCapstone

LowLow--Btu unit will be available inBtu unit will be available in 
second quarter 2004.second quarter 2004.

250 kW250 kW

LowLow--Btu unit now available.Btu unit now available.70 kW70 kW

IngersollIngersoll--RandRand
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SCS Energy Microturbine ExperienceSCS Energy Microturbine Experience
Operating FacilitiesOperating Facilities

99--0202IngersollIngersoll--RandRand420420 
kWkW

OII LandfillOII Landfill
Monterey Park,Monterey Park, 
CACA

99--0202CapstoneCapstone300300 
kWkW

Calabasas LandfillCalabasas Landfill
Calabasas, CACalabasas, CA

33--0202IngersollIngersoll--RandRand280280 
kWkW

JamachaJamacha LandfillLandfill
San Diego, CASan Diego, CA

StartStart--UpUpMicroturbineMicroturbineSizeSizeProjectProject
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SCS Energy Microturbine ExperienceSCS Energy Microturbine Experience
Facilities in StartFacilities in Start--UpUp

CapstoneCapstone390390 
kWkW

Allentown WWTPAllentown WWTP
Allentown, PAAllentown, PA

IngersollIngersoll--RandRand70 kW70 kWButterfield LandfillButterfield Landfill
Mobile, AZMobile, AZ

IngersollIngersoll--RandRand280280 
kWkW

Acme LandfillAcme Landfill
Martinez, CAMartinez, CA

MicroturbineMicroturbineSizeSizeProjectProject
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SCS Energy Microturbine ExperienceSCS Energy Microturbine Experience
Facilities Under Design or ConstructionFacilities Under Design or Construction

0404--0404BothBoth550550 
kWkW

Burbank LandfillBurbank Landfill
Burbank, CABurbank, CA

0101--0404IngersollIngersoll--RandRand70 kW70 kWTolandToland RoadRoad
Santa Paula, CASanta Paula, CA

0404--0404IngersollIngersoll--RandRand210210 
kWkW

NapaNapa
American Canyon, CAAmerican Canyon, CA

0101--0404IngersollIngersoll--RandRand140140 
kWkW

Mountain ViewMountain View
Mountain View, CAMountain View, CA

StartStart--UpUpMicroturbineMicroturbineSizeSizeProjectProject
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SCS Energy Aggregated MicroturbineSCS Energy Aggregated Microturbine 
ExperienceExperience

2,7102,71055551010TotalTotal

970970171744Design/ConstructionDesign/Construction

740740181833StartStart--UpUp

1,0001,000202033OperationOperation

kW ofkW of 
UnitsUnits

No. ofNo. of 
UnitsUnits

No. ofNo. of 
ProjectsProjects
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JamachaJamacha LandfillLandfill

°° Four IngersollFour Ingersoll--Rand 70 kW microturbinesRand 70 kW microturbines

°° 280 kW280 kW ((grossgross)) / 235 kW/ 235 kW ((netnet))

°° Microturbine inlet pressure = 8 psig and 80 psigMicroturbine inlet pressure = 8 psig and 80 psig

°° 30% to 45% methane content30% to 45% methane content

°° HH22S = 15S = 15 ppmvppmv / siloxanes = 232/ siloxanes = 232 ppbvppbv

°° 80 psig flooded screw compressor / chilling of gas to80 psig flooded screw compressor / chilling of gas to 
40º F / reheat of gas by 20º F / activated carbon on40º F / reheat of gas by 20º F / activated carbon on 
50% of fuel50% of fuel
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JamachaJamacha LandfillLandfill

°° Capital cost = $700,000Capital cost = $700,000 (($2,500/kW$2,500/kW))

°° O&M cost = 2.2¢/kWhO&M cost = 2.2¢/kWh

°° Sale to grid at 6¢/kWhSale to grid at 6¢/kWh

°° Interconnection cost = $18,000Interconnection cost = $18,000 (($64/kW$64/kW))

°° Design/construction duration = 4 monthsDesign/construction duration = 4 months

°° Simple paybackSimple payback ((after grantafter grant)) = 9.7 years= 9.7 years
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Calabasas LandfillCalabasas Landfill

°° Ten Capstone 30 kW microturbinesTen Capstone 30 kW microturbines

°° 300 kW300 kW ((grossgross)) / 250 kW/ 250 kW ((netnet))

°° Microturbine inlet pressure = 80 psigMicroturbine inlet pressure = 80 psig

°° 30% to 45% methane content30% to 45% methane content

°° HH22S = 75 / siloxanes = 705S = 75 / siloxanes = 705 ppbvppbv

°° 80 psig sliding vane compressor / chilling of gas to 40º F /80 psig sliding vane compressor / chilling of gas to 40º F / 
reheat of gas by 20º F / activated carbon on 100% of fuelreheat of gas by 20º F / activated carbon on 100% of fuel
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Calabasas LandfillCalabasas Landfill

°° Capital cost = $770,000Capital cost = $770,000 (($2,570/kW$2,570/kW))

°° O&M cost = 2.5¢/kWhO&M cost = 2.5¢/kWh

°° Onsite retail deferral at 15¢/kWhOnsite retail deferral at 15¢/kWh

°° Interconnection cost = $5,000Interconnection cost = $5,000 (($16/kW$16/kW))

°° Design/construction duration = 5 monthsDesign/construction duration = 5 months

°° Simple paybackSimple payback ((after grantsafter grants)) = 1.6 years= 1.6 years



S C S  E N E R G Y 



S C S  E N E R G Y 



S C S  E N E R G Y 



S C S E N E R G Y 

OII LandfillOII Landfill
°° Six IngersollSix Ingersoll--Rand 70 kW microturbinesRand 70 kW microturbines

°° 420 kW420 kW ((grossgross)) / 355 kW/ 355 kW ((netnet))

°° Microturbine inlet pressure = 8 psigMicroturbine inlet pressure = 8 psig

°° 30% to 40% methane content30% to 40% methane content

°° HH22S = 15 / siloxanes = 690S = 15 / siloxanes = 690 ppbvppbv

°° 8 psig rotary compressor / chilling of gas to 40º F / reheat8 psig rotary compressor / chilling of gas to 40º F / reheat 
of gas by 20º F / no activated carbonof gas by 20º F / no activated carbon

°° Required dedicated wellfield and thermal destruction ofRequired dedicated wellfield and thermal destruction of 
microturbine exhaustmicroturbine exhaust
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OII LandfillOII Landfill

°° Capital cost = $1,300,000Capital cost = $1,300,000 (($3,095/kW$3,095/kW))

°° O&M cost = 1.9¢/kWhO&M cost = 1.9¢/kWh

°° OnOn--site retail deferral at 15¢/kWhsite retail deferral at 15¢/kWh

°° Interconnection cost = $105,000Interconnection cost = $105,000 (($250/kW$250/kW))

°° Design/construction duration = 6 monthsDesign/construction duration = 6 months

°° Simple paybackSimple payback ((after grantsafter grants)) = 2.0 years= 2.0 years
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SCS Distributed Generation SCADA SystemSCS Distributed Generation SCADA System

°° Integration of all plant components into a single controlIntegration of all plant components into a single control 
systemsystem

°° OnOn--site monitoring and operation viasite monitoring and operation via touchscreentouchscreen

°° Monitoring and operation via the internetMonitoring and operation via the internet

°° Customized reporting and trendingCustomized reporting and trending
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ConclusionsConclusions

°° Microturbines are a relatively proven technology forMicroturbines are a relatively proven technology for 
lowlow--Btu fuelBtu fuel

°° They are applicable to distributed generation projectsThey are applicable to distributed generation projects

°° High retail power costs and financial incentives canHigh retail power costs and financial incentives can 
result in economically feasible projectsresult in economically feasible projects


